Utilization of dietary precursors for carnitine synthesis in human adults.
Endogenous synthetic pathways are presumed to be sufficient to provide adequate amounts of carnitine to meet the needs of the body. However, circulating carnitine levels of strict vegetarian adults and children, and particularly of infants fed carnitine-free formulas, are significantly lower than normal. Therefore, we investigated loci at which rates of carnitine synthesis may be restricted in human adults. Excess amounts of the carnitine precursors lysine plus methionine, epsilon-N-trimethyllysine or gamma-butyrobetaine were fed as supplements to a low carnitine diet for 10 d. Rate of carnitine synthesis was estimated by changes in carnitine excretion and changes in serum and muscle carnitine levels. Dietary gamma-butyrobetaine dramatically increased carnitine production, epsilon-N-trimethyllysine had a somewhat smaller effect, and lysine plus methionine had even less effect on carnitine synthesis. We conclude that carnitine synthesis is not limited by the activity of gamma-butyrobetaine hydroxylase. Carnitine synthesis from exogenous epsilon-N-trimethyllysine is limited either by enzymatic processes that lead to the final intermediate, gamma-butyrobetaine, or by the ability of this substrate to enter tissues capable of carrying out these transformations.